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national trends. Cancer registry data were used to compare lung cancer incidence, mortality and stage at 
diagnosis rates for non-Hispanic (NH) white, NH Black and Hispanic Illinois residents. Hospital discharge 
data were used to compare medical and surgical admission and screening rates. Smoking across race 
and ethnic groups was compared using data from the Illinois Behavioral Risk Factor Surveillance System 
to determine the extent to which disparities might be related to smoking prevalence. Rate ratios for NH 
Black and Hispanics compared to NH whites were used to determine the significance of differences and 
to compare to national data. Despite having a lower prevalence of ever smoking compared to NH whites, 
NH Blacks had higher lung cancer incidence, mortality, and diagnosis with distant stage disease. NH 
blacks had more lung cancer medical admissions, but lower surgical admission and screening rates as 
compared to NH whites. Hispanics had much lower rates of lung cancer incidence and hospital care but 
had the highest rate of diagnosis at distant stage (61.4% as compared to 50.3% for NH whites). Illinois 
NH Black versus NH white rate ratios were 1.17 for incidence and 1.24 for mortality as compared to 
national estimates of only 1.07 and 1.04, respectively. Addressing lung cancer disparities will require a 
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ABSTRACT 
This study analyzes the extent of racial and ethnic disparities in lung cancer in Illinois as 
compared to national trends. Cancer registry data were used to compare lung cancer incidence, 
mortality and stage at diagnosis rates for non-Hispanic (NH) white, NH Black and Hispanic Illinois 
residents. Hospital discharge data were used to compare medical and surgical admission and 
screening rates. Smoking across race and ethnic groups was compared using data from the Illinois 
Behavioral Risk Factor Surveillance System to determine the extent to which disparities might be 
related to smoking prevalence. Rate ratios for NH Black and Hispanics compared to NH whites 
were used to determine the significance of differences and to compare to national data. Despite 
having a lower prevalence of ever smoking compared to NH whites, NH Blacks had higher lung 
cancer incidence, mortality, and diagnosis with distant stage disease. NH Blacks had more lung 
cancer medical admissions, but lower surgical admission and screening rates as compared to NH 
whites. Hispanics had much lower rates of lung cancer incidence and hospital care but had the 
highest rate of diagnosis at distant stage (61.4% as compared to 50.3% for NH whites). Illinois NH 
Black versus NH white rate ratios were 1.17 for incidence and 1.24 for mortality as compared to 
national estimates of only 1.07 and 1.04, respectively. Addressing lung cancer disparities will 
require a stronger effort to reduce tobacco use in minority communities where smoking is often a 
response to very high levels of chronic stress. This will require culturally sensitive, community-
based messaging and cheaper, more accessible smoking cessation alternatives, plus more equitable 
access to high-quality preventive health care. 
 
Keywords:  Lung Cancer Incidence, Lung Cancer Mortality, Health Disparities, Lung 
Cancer Screening, Smoking 
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INTRODUCTION 
Related to the historic decline in smoking rates and improved care for those with lung 
cancer, there has been a 5% decline of lung cancer mortality in men and a 4% decline in women 
since 2013. However, around one quarter of all cancer related deaths in the United States and 
Illinois are still attributable to lung cancer. Data from 2017 indicate that there have been more lung 
cancer related deaths than deaths from breast, prostate, colorectal and brain cancer combined 
(Howlader et al., 2019; Siegel, Miller, & Jemal, 2020). When detected early, lung cancer has the 
potential to be effectively treated (Li et al., 2016). The five year survival rate is 57% when 
diagnosed at local stage, unfortunately, approximately 57% of diagnoses are made in distant stage, 
where the five-year survival rate is approximately 5% (Siegel et al., 2020).  
The National Cancer Institute (NCI) funded the randomized control trial called the National 
Lung Screening Trial (NLST) in order to determine if screening using low dose computed 
tomography would result in decreased lung cancer mortality (Li et al., 2016; Team, 2011). The 
NSLT resulted in a 20% decrease in lung cancer mortality in the LDCT group when compared 
with the traditional chest by radiography group by detecting small early stage cancers. Current 
recommendations based on the United States Preventive Services Task Force (USPSTF) support 
annual LDCT lung screening for both current and recent former smokers (defined by smokers that 
quit less than 15 years ago) between the ages of 55 to 80 years old who have a 30 pack year history 
of smoking (Li et al., 2016). However, recent data from 10 states from the Behavioral Risk Factor 
Surveillance System found that only one in eight current or former smokers who met USPTSF 
criteria for screening reported lung cancer screening in the last year (Richards, 2020).  
Racial Disparities in Lung Cancer 
Racial disparities in lung cancer incidence, mortality, surgical treatment and screening have 
been consistently reported in the literature dating to the late 1990s (P. B. Bach, Cramer, Warren, 
& Begg, 1999; Huang et al., 2018; Japuntich, Krieger, Salvas, & Carey, 2018; Mulligan et al., 
2006; O’Keefe, Meltzer, & Bethea, 2015; Razaq, Geraghty, & Dipillo, 2005).  There is evidence 
that non-Hispanic (NH) Blacks are both at higher risk for lung cancer than whites in the United 
States and have a worse probability of survival once diagnosed given that these patients typically 
present with more advanced disease when compared  to other racial and ethnic groups (Mulligan 
et al., 2006; Underwood et al., 2012). Racial disparities in lung cancer are exacerbated by 
residential segregation (Hayanga, Zeliadt, & Backhus, 2013). For example, Black residents in the 
most racially segregated neighborhoods in the United States had a 10% higher lung cancer 
mortality rate compared Blacks living in the least racially segregated neighborhoods (O’Keefe et 
al., 2015). Hispanic Americans, particularly those of Mexican origin, have lower smoking rates 
than white Americans and a younger population. Hispanics have a little more than half the lung 
cancer incidence and one-third the lung cancer mortality of NH whites (Miller et al., 2018). 
Recent national Surveillance, Epidemiology, and End Results (SEER) on-line database 
findings demonstrated a substantial decrease in age-adjusted lung cancer incidence and mortality 
between NH Blacks and NH whites between 2000 and 2016. These national data suggest 
disparities related to lung cancer incidence and mortality are narrowing at the national level. We 
undertook this study to determine the extent to which disparities in Illinois have followed or 
diverged from these national trends. To assess the state of lung cancer disparities in Illinois we 
present recent publicly available Illinois smoking, cancer registry and hospital care information by 
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race and ethnicity. Our findings provide benchmarks for differences in diagnosis, treatment and 
screening rates that can serve to guide future efforts to achieve health equity in our state.  
 
METHODS 
Lung Cancer Incidence, Mortality and Stage at Diagnosis 
The Illinois State Cancer Registry 
 We obtained data for incidence, mortality, and stage of diagnosis from the Illinois 
Department of Public Health’s Illinois State Cancer Registry (ISCR) online database. Patients 
diagnosed with cancer are identified by the ISCR from hospital tumor registries, free standing 
clinics, radiation treatment facilities, laboratories, and physician offices. Cancer cases of Illinois 
residents identified outside of the state are included.  The incidence rate was calculated as the 
average annual age-adjusted (to the 2000 U.S. standard population) incidence rate per 100,000 
Illinois residents for the years 2012 to 2016, the most recently available data. Lung cancer 
mortality data is available for 2016; there is a death certificate clearance process in place which 
serves to identify lung cancer deaths not reported directly to the ISCR. The ISCR also provides a 
description of the extent of disease at the time of diagnosis, categorized as local (if a malignancy 
limited to origin organ), regional (if tumor extends beyond origin organ’s limits), distant (if tumor 
that has spread to distant sites, remote from primary tumor of body), or unknown stage.  Stage at 
diagnosis is provided by race and ethnicity, with cases where patient ethnicity could not be 
determined reported as “other” or “unknown” included in the “all races” category.  
Hospital Care for Lung Cancer Patients 
Illinois Hospital Association Comparative Health Care and Hospital Data Reporting 
Services (COMPdata) administrative discharge data from 199 non-federal Illinois hospitals were 
obtained for all patients with lung cancer coded admissions from 2016-2018. All admissions for 
patients with a diagnosis code for malignant neoplasm of the bronchus or lung, defined as 
International Classification of Diseases, 10th revision (ICD-10) diagnosis codes C34.00 – C34.92 
were analyzed. We also identified patients undergoing lung resection, which were only performed 
at 87 Illinois hospitals, for patients coded as having lung cancer based on ICD-10 procedure codes 
for lobectomy (0BTC – 0BTJ), including coding for all operative approaches (open, video-assisted 
thoracoscopic surgery or robotic-assisted thoracoscopic surgery), Finally, we used Current 
Procedural Terminology (CPT) code 71250 to identify outpatient LDCT screening. Only 77 
Illinois hospitals performed LDCT in 2016, increasing to 114 by 2018; only nine of these hospitals 
had >1000 LDCT screens in the study period.  
Smoking  
 Because smoking history is integrally related to lung cancer incidence, we also present 
survey data on current or past smoking among Illinois residents age 35 or older. These data were 
derived from the 2017 Illinois Behavioral Risk Factor Surveillance System (BRFSS) 
Questionnaire. The BRFSS sampling methodology has been adjusted to increase the 
representativeness of low income and minority populations. Data were collected from 1,856 
telephone interviews representative of 2,864,367 Illinois residents age 35 and older. Ever smoking 
was defined as having smoked at least 100 cigarettes (approximately five packs). Ever smoking 
rates were compared by race and ethnicity.  
Statistical Analysis 
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 To compute hospital admission, surgical admission and screening rates, we obtained 
population denominator estimates for Illinois residents age 35 and older for all Illinois residents, 
NH white, NH Black, and Hispanic residents from the 2017 five-year American Community 
Survey. We used the hospital use numerator data to construct medical admission, surgical 
admission, and screening rates per 10,000. We then compared rate ratios for the racial and ethnic 
groups described above for each lung cancer outcome and smoking. The significance of 
differences in rate ratios was determined using chi square tests. All analyses were done with Stata 




Disparities in Lung Cancer Incidence and Mortality  
The age adjusted annual incidence of lung cancer in Illinois between 2012-2016 was 64.7 
per 100,000 overall, but it was 75.7 per 100,000 for Blacks and only 27.2 per 100,000 for Hispanics 
(Table 1). There were 6,242 total Illinois lung cancer deaths in 2016. The age-adjusted mortality 
rate was 16.8% higher for Black versus white Illinois residents. Black and especially Hispanic 
residents had higher proportions of patients diagnosed at distant stage (all comparisons p<0.001). 
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Table 1 






2012-2016 Number Diagnosed 
and Average Annual Age 
Adjusted Incidence Rate per 
100,000 Population* 
2016 Number of Decedents 
and Mortality Rate per 
100,000 
 
2012-2016 Percent for Stage 
 
 Number Rate (CI) Number Rate (CI) Local Regional Distant  Unknown 
White 39,130 64.8 (64.1-65.4) 5,157 41.5 (40.3-42.6) 21.6 22.8 50.3 5.3 
Black 6,939 75.7 (73.8-77.5) 967 51.3 (48.0-54.7) 17.8 21.4 54.3 6.6 
Hispanic 1,373 27.2 (25.7 28.8) n/a n/a 12.7 19.3 61.4 6.6 
All Illinois Residents 47,130 64.7 (64.1-65.3) 6,242 41.5 (40.5-42.6) 20.7 22.4 51.5 5.5 
*p<0.001 
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Disparities in Medical and Surgical Admissions and Screening 
There were 52,523 lung cancer coded medical admissions, 3,649 surgical admissions, 
between 2016 and 2018 for patients age 35 and older. Table 2 presents the 2016-2018 average 
annual rate per 10,000 displayed for each type of care. The overall medical admission rate for NH 
Black patients (36.2 per 10,000 population) was 35% higher than for NH white patients (26.8 per 
10,000 population). Conversely the rate of admission for medical treatment was 70% lower for 
Hispanic than for NH white patients (8.1 versus 26.8 per 10,000 population). In addition, surgical 
admissions, which are likely a surrogate for both more effective treatment and earlier disease 
presentation, were almost 25% lower for NH Black and extremely rare among Hispanic patients 
(0.46 per 10,000). There were 36,515 LDCT screenings at Illinois hospitals from 2016-2018. The 
rate of LDCT screenings was almost twice as high for NH whites as compared to NH Blacks; the 
rate for NHG whites was over seven times the rate for Hispanics (all comparisons p<0.001). 
 
Table 2: Average Annual Rates per 10,000 for Hospital Admissions, Lung Resection Procedures 










35-54 2,118,172 3.86 0.26 0.98 
55-74 1,971,939 36.78 2.94 48.95 
75+ 641,230 71.88 3.46  11.12 
All Ages 35+ 4,731,341 26.84 1.81 22.35 
Black 
35-54 467,637 5.69 0.21  0.39 
55-74 341,334 62.70 2.74 28.02 
75+ 86,621 94.93 2.35 8.74 
All Ages 35+ 895,592 36.21 1.38 11.73 
Hispanic 
35-54 574,601 1.24 0.10 0.19 
55-74 225,472 17.92 1.08 10.17 
75+ 42,930 46.35 1.55  4.04 
All Ages 35+ 843,003 8.07 0.43 3.05 
All Illinois Residents** 
35-54 3,160,410 3.84 0.26 0.82 
55-74 2,538,745 40.64 3.06 44.91 
75+ 770,781 77.00 3.52 10.92 
All Ages 35 + 6,883,529 25.43 1.64 18.16 
*Source: 2017 5-year American Community Survey Census Estimates 
**Includes other or unknown race and ethnicity. 
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Smoking and Lung Cancer Risk 
Because tobacco use is an established risk factor for the development of lung cancer, we 
examined whether disparities in lung cancer outcomes were potentially related to racial and ethnic 
differences in the prevalence of smoking in Illinois. Approximately 41% of the Illinois population 
age 35 or older were “ever smokers” as reported in the 2017 Illinois BRFSS (Figure 1). It is notable 
that overall ever-smoker rates for NH Blacks were lower than for NH whites (45.8% to 39.4%) 
and much higher than Hispanics (27.2%, p<0.001).  NH Blacks did have slightly higher ever 
smoker rates in the 55-74 population.  
 
Figure 1: Percent Ever Smokers* by Age 2017 Behavior Risk Factor Surveillance System 
Questionnaire N=1,856 Telephone interviews representative of 2,864,367 Illinois Residents 
 
* “Ever smoked” defined as having smoked at least 100 cigarettes. 
 
Lung Cancer Race and Ethnicity Rate Ratios 
Figure 2 displays NH Black and Hispanic to NH white rate ratios for incidence, mortality, 
distant stage at diagnosis (for those with lung cancer), medical admissions, surgical admissions, 
and screening. The incidence, mortality, distant stage at diagnosis, and medical admissions rate 
ratios for NH Blacks to NH whites were all greater than 1.0, while the rate ratios for surgical 
admissions and screening were less than 1.0.  For Hispanics to NH whites, the rate ratio was only 
higher than 1.0 for diagnosis at distant stage, with incidence, mortality, medical admissions, 
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Figure 2:  Rate Ratio for Illinois Lung Cancer Related Outcomes for Black:Non-Hispanic 
Whites and Hispanics:Non-Hispanic Whites* 
*Mortality Rate information for Hispanics not available 
 
DISCUSSION 
Our study illustrates the continued presence of racial and ethnic disparities in lung cancer 
outcomes and care in Illinois. NH Blacks were found to have higher incidence of lung cancer and 
had increased risk for mortality, late-stage diagnosis, and medical hospitalization rates while 
having lower surgical admission and screening rates. Hispanics had the lowest lung cancer 
incidence and lung cancer related medical admissions rate, which may be related to much lower 
rates of smoking. However, the higher rate of advanced stage diagnosis may indicate that Hispanic 
Illinois residents may be less likely to have medical care encounters resulting in routine imaging 
for other indications, which might lead to the identification of clinically asymptomatic lung 
cancers. This is consistent with Hispanics’ well-known differential access to primary care and 
health insurance (Velasco-Mondragon, Jimenez, Palladino-Davis, Davis, & Escamilla-Cejudo, 
2016).  
As compared to our Illinois findings, national on-line SEER data show a much narrower 
gap in incidence rates, mortality, and stage at diagnosis between NH Blacks and NH whites. Based 
on 2016 data from SEER, NH Blacks had a higher age-adjusted incidence rate (56.8 per 100,000) 
than NH whites (55.1 per 100,000)(Epidemiology, Surveillance, and End Results (SEER) 
Program) which reflects a significantly lower rate ratio (1.07) than what we found for Illinois 
(1.17). While NH Blacks also have a higher national lung cancer mortality rate (49.6 per 100,000) 
in comparison to NH whites (47.7 per 100,000),(Epidemiology. Surveillance, and End Results 
(SEER) Program) this again reflects a much lower national rate ratio (1.04) than what we found in 
Illinois (1.24). These findings indicate the urgent need for interventions at the state and local level 
to address disparities in lung cancer care, where most programs to address these gaps are ultimately 
enacted. 
Our results indicated slightly lower self-reported smoking rates for NH Black Illinois 
residents. This is consistent with historical research indicating that going back 40-50 years, Black 
Americans have consistently consumed fewer cigarettes than whites (Ryan, 2018). owever, Black 
smokers have a longer duration of smoking and are diagnosed with lung cancer at an earlier age, 
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and smoking duration may be more closely associated with lung cancer incidence than pack years 
(Ryan, 2018). Smoking cessation may not be as successful in the Black population for reasons 
related to greater social stress, less medical assistance in quitting, and unequal access to healthcare 
(Bach, Pham, Schrag, Tate, & Hargraves, 2004; Shavers & Brown, 2002). Thus Black smokers do 
not benefit as much from the roughly 20 year linear decrease in the odds of lung cancer after a 
smoker quits (Ryan, 2018).  
It is also been proposed that Black smokers are more susceptible to the development of 
smoking-induced lung cancer due to differing nicotine metabolism pathways which lead to 
differences in the uptake of carcinogens (Haiman et al., 2006). Blacks have higher rates of smoking 
more than 30 cigarettes per day, at which point metabolic pathways become saturated and toxicity 
increases (Haiman et al., 2006). This is supported by findings that Black smokers inhale higher 
amounts of nicotine per cigarette smoked when compared to whites, a marker for extraction of 
carcinogens (Trinidad, Perez-Stable, Messer, White, & Pierce, 2010). Finally, the toll of workplace 
exposure to carcinogens may play a role in so far as Black workers are disproportionally 
represented in the least safe occupations (Stellman & Stellman, 1996).  
Our findings on racial differences in lung cancer mortality mirror similar findings including 
a 20 year study of the largest cities in the United States (Hunt & Balachandran, 2015). Higher rates 
of comorbid conditions in the Black population likely plays a significant role. Black patients with 
early stage lung cancer who received surgical treatment experienced higher all-cause mortality, 
but not higher mortality from lung cancer (Soneji, Tanner, Silvestri, Lathan, & Black, 2017). Just 
as residential segregation is associated with varying lung cancer incidence rates, an incremental 
increase in racial segregation is associated with a corresponding increase in lung cancer mortality 
among Blacks patients (O’Keefe et al., 2015).  
Hispanic patients with early stage lung cancer were found to experience lower all-cause 
and lung cancer-specific mortality compared with their white counterparts (Soneji et al., 2017). 
This may be explained by a lower prevalence of chronic conditions such as coronary disease, 
hypertension, and COPD in Hispanic patients (Blackwell, Lucas, & Clarke, 2014). One study 
found that foreign-born Hispanics with lung cancer experienced better survival in comparison to 
NH whites, however US-born Hispanics experienced comparable survival to NH whites (Patel et 
al., 2016).  
Our findings from Illinois that both Hispanics and NH Blacks were more likely to be 
diagnosed at a later stage in comparison to NH whites confirm previous studies which controlled 
for socioeconomic factors and tumor histology types (Chen et al., 2015). Diagnosis at later stage 
is likely related to poorer access to primary health care and much higher rates of lack of health 
insurance, with Hispanics having the highest rate of uninsurance. Bach and colleagues described 
how Black lung cancer patients were highly concentrated among a small subgroup of non-board 
certified physicians, and were more often treated by physicians who themselves reported 
challenges in gaining access to high quality services for their patients (Bach et al., 2004).  
Our findings also indicate that NH Blacks with diagnosed lung cancer have a higher rate 
of medical admissions. It is possible that this finding was driven by a higher proportion of NH 
Black lung cancer patients hospitalized for treatment of other comorbid conditions. However, the 
proportion of patients with a principal diagnosis of lung cancer was virtually identical for NH 
Blacks and NH whites (27.8% versus 27.7%). Hispanic patients had a higher prevalence of medical 
admissions with a principal diagnosis of lung cancer (30.2%).  
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Illinois disparities in surgical admission rates echo a 1999 study done by Bach et al. on 
treatment for early stage non-small cell lung cancer (Bach et al., 1999). These findings were 
replicated in a 2009 study by Farjah et al. which found 14% racial difference among patients who 
were all recommended to receive surgical therapy,(Farjah et al., 2009) and in a 2015 study done 
by Chen et al. finding that both Hispanics and NH Blacks had lower odds for receiving treatment 
at earlier stages even after adjusting for socioeconomic factors and tumor histology (Chen et al., 
2015). Findings from a study done by Soneji et al., found that Blacks and Hispanics with early 
stage lung cancer had lower surgical resection rates, and that Black patients who did receive early 
stage lung cancer treatment experienced worse overall survival than white patients (Soneji et al., 
2017). Black patients may be less likely to consent to surgical therapy, reflecting a historic lack of 
trust in the US health care system (Corbie-Smith, Thomas, Williams, & Moody-Ayers, 1999; 
Cykert & Phifer, 2003; Gordon, Street Jr, Sharf, Kelly, & Souchek, 2006; Margolis et al., 2003). 
Black patients may also have less access to hospitals and surgeons providing the highest quality 
cancer care (Bach et al., 2004; Shavers & Brown, 2002).   
Our results align with previous findings of racial and ethnic disparities in lung cancer 
screening. A survey conducted by Japuntich et al. found that of among patients meeting USPSTF 
criteria, non-Black patients were 2.8 times more likely to report having been screened, despite 
screening being covered by the Affordable Care Act (Japuntich et al., 2018). One barrier to 
screening is that former smokers may not believe they are susceptible to lung cancer (Delmerico, 
Hyland, Celestino, Reid, & Cummings, 2014). Furthermore, rates of primary care physician 
referral for screening continue to remain low (Coughlin, Matthews‐Juarez, Juarez, Melton, & 
King, 2014; O’Keefe et al., 2015). 
Limitations  
 This profile of lung cancer in Illinois is based on hospital and vital statistics data that are 
the only publicly available information that provides for analysis of multiple aspects of lung cancer 
epidemiology and care. The actual prevalence of (diagnosed) lung cancer in Illinois is unknown; 
there are no population-based data on clinical stage or the full range of treatment approaches, nor 
are there population-based data on the number of residents who meet LDCT screening criteria. 
While BRFSS smoking results do not reflect individuals who would meet age and pack year 
screening guidelines, they provide insight into the extent to which differences in overall smoking 
rates may be driving differences in lung cancer outcomes.  
 
CONCLUSION 
Our findings confirm that Illinois has failed to close the lung cancer racial disparities gap 
and lags behind the rest of the country. This is likely due to the presence in the Chicago area and 
some other Illinois cities of highly segregated communities with concentrated poverty and high 
rates of smoking. Lung cancer disparities, like health status disparities in general, are rooted in the 
social determinants of health and will likely remain to the extent that politically patterned social, 
economic, and environmental inequality, based on historic structural racism, continues to pervade 
American society.  
This does not mean that life-saving public health interventions for lung cancer prevention 
and treatment should not be scaled up, especially in Illinois where outcomes significantly lag 
behind progress at the national level. This will require culturally sensitive, community-based 
public health messaging and cheaper, more accessible (free) smoking cessation alternatives, 
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available through safety net clinics and other institutions serving low-income communities. 
Equitable access to high-quality preventive healthcare will require tailored messaging. This was 
illustrated by the challenge of developing a lung cancer screening decision-aid support for a diverse 
population (Kaufman, Schnure, Nicholson, F., & Guerra, 2020), and will require considering how 
best to reach both men and women (Randhawa, Sferra, Das, Kaiser, & Erkman, 2020). Community 
based participatory research generally remains an underfunded model for health education. In 
Chicago, the NIH funded Supporting High Risk African American Men in Research, Engagement 
& Decision Making (SHARED) project focuses on increasing lung cancer screening among 
African American men, using citizen scientists as study partners. As documented by this study of 
outcomes in Illinois, the stakes remain high for raising awareness in communities and health care 
systems about the range of opportunities to improve lung cancer health equity.  
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